Two types of apparatus were evaluated for use in the study of plant-nematode interrelationships in gnotobiotic culture. The smaller and less complicated of these apparatus proved the more successful. Two plant species were grown for periods occasionally exceeding 3 months, and several nematode species increased rapidly under the defined experimental environment. Over 55 % of the smaller units were uncontaminated at the conclusion of the test period. Symptoms associated with the feeding of Meloidogyne hapla developed rapidly. Host reactions to feeding of ectoparasitic nematodes were not evaluated.
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A need exists in phytonematology for methods designed to assist in the application of acceptable standards of proof of plant-nematode relationships. The assessment of the plant-nematode relationship is still based, in many cases, on studies carried out in the presence of many other forms of microbiota. The validity of the conclusions drawn from these studies is, in part, open to question, for it is recognized that the role which fungi, bacteria and other soil organisms play in the development of the disease cannot be evaluated under these conditions. Mountain ( 1960 ) and Pitcher ( 1957 ) admirably delineated this problem. The investigation of research methods by which the principles of Koch's postulates can be more closely applied to phytonematological problems was the primary objective of the current study.
Significant progress has been made towards this objective by other workers. Plant parasitic nematodes have been freed of other organisms and placed in contact with seedlings (Mountain, 1955; Mountain & Patrick, 1959; DuCharme, 1959; Chen, Kilpatrick & Rich, 1961) , excised roots (Feder, 1958; Tiner, 1960) or callus tissue (Krusberg, 1961; Khera & Zuckerman, 1962) grown under aseptic conditions in various agar media. It is often argued that results obtained in experiments of this type bear little relation to what may occur under natural conditions. Another objection is the difficulty of adding and maintaining a second organism in these systems, in instances where the objective is the study of a disease complex.
Pitcher & Crosse (1958) more closely approached natural conditions when studying a disease complex of strawberry which involved a plant host, a nematode species, and a species of bacterium grown in the absence of other organisms. In this work, seedlings grown in sterile soil in jars were studied for several months.
Pitcher, Patrick & Mountain ( 1960 ) similarly studied the relations of Pratylencbu> penetrans to apple seedlings grown in sand in test tubes. DuCharme & Hanks (1961) also studied nematode-plant relations in tubes which contained soil. The tubes were maintained under gnotobiotic 1 ) conditions and filtered, moistened air passed into the atmosphere within the tubes. The advantages of the root culture systems described in the current paper over those used in previous investigations are: 1) rapidly growing plants can be maintained for long time periods with the plant top exposed to natural atmospheric conditions, 2) control is exerted over soil aeration and moisture content, thereby eliminating the effects of oxygen deficiency on nematodes and host roots, 3) sterility probably is easier to maintain over long time periods, 4) the apparatus can be checked for contamination throughout the experiment, 5) nematode population levels can be examined at intervals during the experiment, and 6) the suspect pathogen ( s ) can be easily introduced at a selected stage of development of the plant.
MATERIALS AND METHODS
Large gnotobiotic root culture apparatus Stotzky, Culbreth & Mish (1962) developed an apparatus for studies of root metabolism in aseptic root culture. This work was extended to include studies of interrelations between roots and selected elements of the soil microflora under controlled conditions. With slight modification this apparatus was adapted for the current studies.
The construction of the apparatus, without the wood carrier which holds its components, is diagrammed in Fig. 1 . Stotzky et al. (1962) give the exact dimensions and specifications of all materials used in making this apparatus. The apparatus was modified as follows from that described by Stotzky et al. (1962) . 1) To ensure adequate drainage, pure quartz sand was placed to a depth of about 75 mm in the root chamber. One of several soil types was used to fill the remainder of the chamber (Table I ) . Sandy soil (a minimum of 50% sand) was eventually found to be the most satisfactory. Soils which contained clay quickly clogged the irrigation system, did not drain well and were difficult to aerate. 2) A stainless steel screen was interposed between the aperture of the solution return tube (opening into the root chamber) and the quartz sand. This prevented sand from falling into the irrigation chamber.
3) The CO2 collection apparatus was not needed for these studies, and was not included. The collection tube leading to the CO2 collection apparatus was included for possible use in collecting nematodes from the root chamber. 4) A dual irrigation reservoir system was incorporated to provide an opportunity for selection of either water or nutrient irrigation. Hoagland solution No. 1 was used as a nutrient solution (Hoagland & Arnon, 1959) .
